Whereas previous research has demonstrated that trait ratings of faces at encoding leads to enhanced recognition accuracy as compared to feature ratings, this set of experiments examines whether ratings given after encoding and just prior to recognition influence face recognition accuracy.
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Specific processing hypotheses are tested by manipulating the instructions and examining their effects on recognition accuracy. In general this research has successfully demonstrated that instructions can affect processing strategies and hence recognition accuracy.
Although this research provides insights into the processes underlying face recognition, it provides little practical information about how face recognition accuracy might be improved in an ecologically valid setting, such as eyewitness identification of a crime perpetrator. Police investigators have little control over the conditions surrounding a crime (Wells, 1978) , such as the processes used by a witness to encode a perpetrator's facial characteristics. In contrast, police have much more control over the conditions surrounding the retrieval of crime information (Wells, 1978) , such as instructions given to witnesses prior to an identification test. Thus, researchers with practical interests in improving recognition accuracy typically manipulate factors at the retrieval, rather than the encoding stage of memory (e.g., Cutler & Penrod, 1988; Fisher, Geiselman & Amador, 1989; Linsday, Lea, & Fulford, 1991; Luus & Wells, 1991) .
The goal of the current research is to test whether processing instructions, which have been shown to affect face recognition accuracy when manipulated at the encoding stage, can be used to improve face recognition accuracy when manipulated at the retrieval stage.
Processing Instructions at Encoding
Craik and Lockhart's (1972) levels of processing framework provided the conceptual foundation for an early test of processing strategies. Bower and Karlin (1974) found that subjects instructed to make honesty or likableness judgments about to-be-recognized faces, as compared with subjects who made gender judgments, performed better on a subsequent face recognition test. Bower and Karlin (1974) (Baddeley, 1979; Patterson & Baddeley, 1977; Smith & Winograd, 1978; Strnad & Mueller, 1977; Warrington & Ackroyd, 1975; Wells & Hryciw, 1984; Winograd, 1981) .
Several researchers (Winograd, 1981; Wells & Hryciw, 1984 It follows, according to Wells and Hryciw (1984) My principle concern is with face recognition and with manipulations at the retrieval stage. When subjects are not given explicit processing instructions at the retrieval phase of face recognition, they apparently process holistically, at least more so than when they describe faces ( & Hryciw, 1984; Wells & Turtle, 1988) , these manipulations are much more practical.
Experiment 1 Overview and Hypotheses
The primary question addressed in Experiment 1 is, can recognition accuracy be influenced by directing subjects' attention to intrafeatural information versus interfeatural information at retrieval? On the one hand, earlier research (Wells & Hryciw, 1984; Wells & Turtle, 1988) Procedure. All subjects were tested individually. Upon arrival, the subject signed an informed consent form and sat directly in front of a tachistoscope. The subjects was informed that (s)he is participating in a study designed to find out how people recognize faces. The subjects was then instructed that (s)he would be shown a series of faces, each of which would be presented one at a time for a few seconds.
The subject was then shown 60 faces (30 targets 30 distracters) for 3 s. each using a tachistoscope. In between each presentation, the subject viewed a blank white card for 3 s. After viewing all 60 faces, the subject completed a self-report measure of anxiety as a filler task.
The filler task took approximately 10 minutes to complete, after which the subject proceeded to the retrieval phase of the experiment.
At retrieval, the subject was asked to view another set of pictures. This set consisted of 30 previously seen targets and 30 new distracters. Depending on condition, the subject was given an instruction sheet stating either 1 or 3 trait or physical feature questions regarding each face.
Subjects in the three-holistic condition rated each face for intelligence, attractiveness, and height (all of which are believed to induce holistic judgments). Subjects responded to these questions in a dichotomous fashion stating whether the target face was above or below average in each of the three traits.
In contrast, subjects in the three-featural condition rated each face's nose (long or short), eyes (close together-far apart), and lips (thin, full). Subjects in the one-question condition were asked one of three questions mentioned above (with question counterbalanced across subjects). After rating each face for either holistic or featural questions, the subject stated whether the present stimulus was an old (previously seen) or a new face.
Results
For each subject the number of hits and false alarms were Results from Experiment 1 indicate that featural processing at retrieval reduced recognition accuracy. I entertain two hypotheses regarding the effects of the encoding conditions.
Matching superiority. The matching hypothesis states that the effects of featural judgments on processing at retrieval is comparable to its effect at encoding, thus producing a match between encoding and retrieval processes.
As in Wells and Turtle (1988) and Wells and Hryciw (1984) , this hypothesis predicts that recognition accuracy would be significantly higher when the encoding and retrieval processes match (holistic/holistic, featural/featural) than when there is a mismatch (holistic/featural, featural/holistic). Evidence for the matching superiority hypothesis would be a significant interaction showing the pattern just described.
Featural inferiority. The featural inferiority hypothesis holds that, although featural processing at recognition reduces attention to interfeatural information, its effect at retrieval is small in comparison to its effect at encoding. Because holistic processing dominates the recognition task regardless of the processing instructions, the effect of featural processing at either encoding or retrieval reduces recognition accuracy. Evidence for the featural inferiority hypothesis would be main effects for processing conditions at encoding, retrieval or both, with featural conditions showing inferior performance.
Two concerns necessitated inclusion of appended cells.
On the one hand, because I desire to make claims about processing instructions in general (i.e., holistic versus featural) and not about specific questions used to induce processing, it seemed reasonable to use different questions at encoding and retrieval within a processing condition. On the other hand, it could be argued that by using different questions at encoding and retrieval (i.e., within a processing condition), the processing strategies invoked by the different questions might create less of a match. In order to address this concern empirically, the present factorial design consists of different questions at encoding and retrieval, and appended cells contain identical questions at encoding and retrieval: one appended condition for identical featural questions and another for identical holistic questions. If the specific questions influence the match between processes, then the appended cells should produce superior recognition performance than the cells containing different questions at encoding and retrieval (within processing condition).
Method
Subjects. Participants were 220 students (69 female, 21 male) from introductory psychology classes at Florida
International University. Subjects were assigned randomly to one of the eleven conditions (20 per condition).
Materials.
Photographs and counterbalancing orders were the same as in Experiment 1.
Procedure. All participants were tested individually.
Upon arrival, the subject signed an informed consent form and sat directly in front of the tachistoscope. The Subject was then informed that (s)he is participating in a study designed to find out how people recognize faces. Depending on condition, the subject was then given an instruction Table 1 . This analysis yielded a main effect for the encoding instructions, wherein the holistic group was more accurate in recognizing faces compared to both the control and featural conditions F (2, 171) = 8.83, p < .01, eta-squared = .09 (see Figure 3 ).
Tukey-Kramer pairwise comparisons revealed that subjects who responded to holistic questions were significantly more accurate on face recognition than were subjects in the featural and control groups (p < .05). The featural and control groups did not differ significantly.
Retrieval instructions produced a nonsignificant main effect, F (2, 171) = .52, p > .05, eta-squared < .01 (see Figure 4) . Although this main effect was nonsignificant, the pattern of means is comparable to that obtained in 
Discussion
Results of Experiment 2 support the featural inferiority hypothesis. First, the main effect of retrieval condition was nonsignificant and was substantially smaller in magnitude than the effect of encoding condition.
Surprisingly, the effect of retrieval condition in Experiment 2 was considerably smaller than the effect in Experiment 1, although the combined probability analysis suggests that the effect is significant when the results of both experiments are combined. Given the similarity in the subjects, procedures and materials, I am at a loss to explain the difference in the magnitudes of the effect.
Second, the lack of evidence of an interaction between encoding and retrieval conditions further argues in favor of the featural inferiority hypothesis for face recognition.
On the other hand, the lack of evidence for the matching hypothesis could be due to the general weakness of the retrieval effect in Experiment 2.
As in the previous research described above, holistic processing instructions at encoding produced superior recognition accuracy in comparison to featural processing instructions. Unlike previous research, a no instruction group was included to assess baseline performance. The no instruction group performed comparably to the featural processing group. Thus, while the results support featural inferiority at the retrieval stage, the encoding effects are better characterized as holistic superiority.
A potential confound in Experiments 1 and 2 may be that subjects in the holistic condition spent more time examining the faces at retrieval than did subjects in the featural processing condition. International University. Subjects were assigned randomly to one of the three conditions (10 subjects in each).
Materials. Materials and counterbalancing conditions
were the same as those used in Experiments 1 and 2.
Procedure. All subjects were tested individually. Upon arrival, the subject sat directly in front of the tachistoscope and was informed that (s)he is participating in a study designed to find out how people recognize faces. 
